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Sili con pressure sensors are widely used in a
large number of applications due to the atradive per-
formance daraderistics such as ensitivity, long term
stability, and last but not least, cost eff ective manufacur-
ing of pressure sensor dies.

It is, however, well known [1] that the encgpsu-
lation of conventional pressure sensor diesis delicae and
expensive for many industrial and ather demanding appli-
caions due to the inherent topology of conventiona sili-
con chips. Stress de-coupling [2], media compatibility [3]
and long term temperature stabili ty are often issues,
which must be dedt with either through unconventional
chip-design or advanced padkaging schemes.

The presaure sensor presented in this paper is an absolute
presaure sensor with piezoresistiv read out. It isbased on
fusion bonding and designed to operate in refrigeration-
and fluid power systems. The basic idea has been to de-
sign a sensor chip that is optimized for simple and low-
cost padkaging, where the induced stresscaused by the
padkaging is reduced, with the sensing areadiredly ex-
posed to the medium and with a high burst pressure. To
adhieve these objedives the sensor isredized in anealle
shape with a hexagonal cross gdion. This particular
shape dlows for a mmpad and cheg padaging solution.
Because of the spedal neddle shape the sensingregion is
separated from the padkage materials implying that the
stresscaused by these materialsis minimized. The dec-
trica parts such as piezo-resistors and interconnedions
are encapsulated in a seded reference @vity by fusion
bonding and thereby shielded from the media. The pres-
sure sensor has a high burst pressure becaiuse of a small
presaure exposed area The sensor operates in the pressure
range from 0 to 200bar at temperature ranging from 0 °C
to 120°C and it has a burst pressure of about 3000 lar.

Fabricaion of the pressure sensor involves fu-
sion bonding of two preprocessed wafers where surface
roughness cleanliness pattern formation on the bonding
surface ad wafer-bow are issuesto be dedt with. After
the fusion bonding the neeadle shape and membrane ae
redized in aKOH-etch. On fig. 1 a completed sensor is
shown before encgpsulation. Fig.2 shows the step re-
sponse of adefed sensor with ale&king reference cavity.
By the use of spedal test devices with a high pressure
sensitivity and smallest possble reference caity volume,
one can obtain alimit of detection of leak-rates for afu-
sion bonded seded cavity down to 10 Pam?s.

Sensor design, fabrication and performance will
be presented as well as recent results on the bonding qual-
ity, reliability and their dependence on the processpa-
rameters.
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Fig. 1 Photos of the neealle shaped presaure sensor.

a) Showsthe cmontad areawith the bond pads. b) Shows
the other side of the sensor with the membrane aeato the
left at the neadle tip. The whole length of the sensor is7
mm. ¢) Shows the layout of the dedricd parts. Theresis-
tors and interconnedions are buried in oxide in between
the two wafers.
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Fig. 2. Measured step-response data for a 30 bar absolute
presaure sensors including estimates of charaderistic time
constant for the step-response decay (which imply ale&
to the 800 g reference caity). Estimate of le& is based
on abest fit to output voltage step response & an excita-
tion voltage of 5V at 22°C. The adual |leak-rateis 610"
Pam®/s and the limit of detection is about 2[10** Pam®/s.



